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Advances in complex dynamic wind tunnel testing technology
based on wire-driven parallel suspension

WANG Xiaoguang” , LIN Qi

(School of Aerospace Engineering, Xiamen University, Xiamen 361005, China)

Abstract : [Background] The development of the next generation of advanced fighter aircraft places a great emphasis on high
maneuverability and agility. This emphasis requires that aircrafts must secure excellent post-stall maneuvering capabilities at high
angles of attack (AoAs). It is necessary to understand the complex phenomena and patterns associated with large-scale asymmetric
flow/ separation,vortex breakdown, and multi-vortex structures during high-angle-of-attack maneuvers. This necessity places high
demands on the capability of wind tunnels to conduct complex dynamic tests. Herein, we propose that wire-driven parallel
suspension,a new mechanism based on robotic technology, offers advantages such as high stiffness and good dynamic performance,
providing a new means for wind tunnel testing. [ Progress] First, this paper briefly discusses the existing dynamic wind tunnel testing
capabilities based on traditional rigid support methods. Then, it analyzes the current state of abroad research and application of wire-
driven parallel suspension in wind tunnel tests. By identifying key technical issues,the paper highlights the recent progress made by
our research team in complex dynamic wind tunnel tests, particularly with the focus on high angles of attack and multi-degree-of-
freedom coupling. [ Perspective] Finally, we propose that the comprehensive performance of the wire-driven parallel suspension
system can be further improved through strengthened layout optimization design and intelligent control. Additionally, by integrating

methods such as flow field measurement, its capabilities in wind tunnel dynamic testing can be further enhanced. Hopefully, the
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summary and the analysis proposed herein can offer theoretical guidance and technical support for the engineering application of wire-

driven parallel suspension technology in wind tunnel tests.

Keywords: wind tunnel test; wire-driven parallel suspension; high angle of attack; dynamic; multi-degree-of-freedom coupling;
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